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(54) MOLDING MACHINE 

(57)Abstract- 

PROBLEM TO BE SOLVED: To simplify and miniaturizate the whole structure and 
in addition, to improve reliability and to perform remarkable cost reduction by 
reducing the number of parts. ■ ■ . 

SOLUTION: A linear motor part L comprising a movable body part 2 with movable 
side magnetic pole parts 3sa..., 3ha... freely movabiy supported in the shaft direction 
Ds and a fixed body part 4 with fixed side magnetic pole parts 5sa..., 5ha... for 
straightiy moving this movable body part 2, is provided and a movable side inclined 
face 6... is provided on the movable body part 2 and parts of the movable side 
magnetic pole parts 3sa.., are arranged on this movable side inclined face 6... and a 
fixed side inclined face 7.,. facing to the movable side inclined face 6... is provided 
on the fixed body part 4 and parts of the fixed side magnetic pole parts 5sa... are 
arranged on this fixed side inclined face 7... and a driving device 1 wherein a rotary 
motor part R for rotating an output shaft 8 connected with a movable part K is 
integrally provided is provided on the movable body part 2. 
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^®l^a52 Sii[ii^®i$-tt^@3£#!aaS5 5 s a-. 5 
h a-$^r^@S^Si4;5^^75:^U-r^:-^gI5L$ 

mx. ^lifF^gp 2 {;^®iiBiiM^® 6 - ^iatt, co^sfi 
6 c-gi5o^®iffiiiaaa5 3 s a-^E-r^t 
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im^mii ^ mm ^ maamw} BLZsm mmm-r ^ mm 

y^\^\z^mBtE\z^^ ^ tift^m<^m t . c<Dii^m^m 

s.ij iir=e''i5^m^m^. m^^^m'^m\z^mmmmm 
^WLif . ^to^mmmmmizt^i mmm mmmmo:)-^.^ 
^r^tthiz. ttimmm^m\ztifim.^mmmmmizM 
^wi^mm^m^m.^^ . c<Dds^mm^m^zntiw.^ 
^mmmmo^-m^^i. . f3^r:>^m^mi^m^z. atrE^ 
muizma^r ^mtim^^^^'^ ^ ^ - ^ 'J ^ m^ 
~i^\zi&i<fxu^mm^m^m^^zt^^WLii't^^ 

im^mz] ttim^mf^mt$}iW.m^iJ^mm\z\t^m 

nm^ n^m:^\^<o&:h izm ^^^mm^^-r ^ z 
<D\f^miz$st^f ft^^miz^i^i^x :i t ^^^m ^ 

to ^ tc gE L . 75^ o Sfr IE ^ i/j ^ Iw -i^ \zm^i.XU^ 

[|&^JI6] mm^mm\tmtii^mm<Dmm$^m\ziH 

C 0 0 0 1 ] 

{^mom^ ^^m^^] ^ o.^co'aimm 

^\E\^mm&z^i^mmmT ^mm^m^ m ns,B^\z 

[ 0 0 0 2 ] 

m.mm'r^mm^<Dmm^m^mmi^ft'i>^'<>:^^ 
•J :j.^mm^mm\ti^m^ 9-1 12 90 ^^^t^^ 

[ 0 0 0 3 ] z<Dm(^&fihf$.mm^t. ^.^^jz^L^mmm 
mr ^m-cD-^-^^^- ^ m^^ tzsf mm <^ mm :^ 
^ 'J ^iM.mmmr ^m^o-*)--^^^ - ^ ^ m^'^tzt^m 
m<Dmm^^m X . mmxmx\tsfmm(Dmm^izj:o 
x^^jzL^^^^it^zt^z^D. fixmun^'^mitif 
^r^tthiz. t^mxmx\ttttmm<r>mmmiz ^ 0 X 
=L ^mm^ it ^ z t iz^ 0 . mm^ nrtmm^^m 
(cwai^^-r^*. z<D^o iz. jiSimm<D^mx^t. 7.^ 
'J n-^o-sss^^^ -mmomy5.^mm\z J: 0 mmr 

[0004] L;5^u, z <D J: o u^^^<Dmm^m\t , s 
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^^mm^\t}kmm\zm^'r ^mm^i^mm (m^ 

[ 0 0 0 5 ] -^^m^t z(D^ oui^t^^m\zw^r^^ 
10 zi X h >^m^ z tt^x^ ^f^mm<Dmm^Bmt 

[ 0 0 0 6 ] 

a. 3sb. 3sc—. 3ha. 3hb. 3hc-"^^r 

r^^:^i^D s izi^mB^iz^^^ tifz^mi^^ 2 

5sb. 5sc—. 5ha. 5hb. Shc-Sr^T^ 

2 (C ^ ®I ffi!H« ^ ® 6 - 15 (t , Z <73 ^ 3ifi ffiH ^ © 6 - IC 
^mmmmmSsa'". 3ha"*0-gii3sa-$gS'r 
^ i: ,h t) (C . S^^gR 4 tC^BfifiniflilM® 6 — IC5ttrS]TS 

mmmm S s a - , 5 h a ••• O — 5 s a E L . 

^mx^ z t ^ o 
[0 0 0 7] z<Dm^. itiFmunm(DBmizxo . ^m 
30 tm^^m4miz^t^m^mi$^^ 2 <Dmm^m,m 

r ^ m.mmtit^ 9 ^tst^f ^ h h h iz. n-^u^-:5^gp 
R\z\t. m:hms \zH)m-$ n^my^mD s <D^fj\zm^ 

um^m2<Dp^m\zm\fft^^ms r {z^i&vx h 
cti^b. mm^m 2 (Dn-m^z^L . fj^-^i^m^^m 2 \z~' 

L T J: . - ;^ , pT id gi! K ti 9t ffi fi£ 1^ tSl (7) ^. 
ttlSgM i iCF^jeS-r^ X ^ U K s tCiSffl-r ^ r t 

[0 0 0 8] cti(c<to, ^mis.Bmo^mm 

lElfe$-ti-^Ci:;5^T^^^cfiC>. fi£ W ^ ^ ^<t: 

<:^3yi^si52 iz:hif ^^mm^mm 3 h a - tm^mitn 

50 ^cS7-*rRi;<SliE^gP4{Cfctt^^5gffldfiS^gf55ha 
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s a t^mmm^m 7 ^mmmmmm 5 s a 

^ ® 7^1^ t> n ^ , . 
( 0 0 0 9 ] 

mizm-^^ mmiztsimr ^ o 

CO 0 10] :*:^j^0iJlC^S-f>^-1'>Xi7'JrL 

(0 0 1 1] 0iti^>^-r>x^^»j3.^j^mfi£j^taM 

CO 0 1 2] ^©I^gl<n^^e«J#$fi)t^@2-^8C^ 

-To mB}^mi^t. v zj-K s ^m^m^-r ^ a — ^ 
u ^ - ^ ^ R t , c CO X ij 3. K s ^ it it 1^ ©I -r^ u - 

CO 0 1 31 'Jzir^-^'^LtiHffiS^SftlgSifiSlt-;*^ 
^4cgI!4$«IA^- S^«cgi!4tiy->'>i/2 0€:=tb. 

ziodr-z^ > 2 oit^^^mmm^m<DmB\zj^j$. 

ctt^SRijA--2 i^f^ia-r^ti:*)!^, i^m^m2 <D 
'iiii^^^^^i^m:^izmmi.ti^m2 2\t. z-^- 2 
1 coff'^trifft^^r&jD s '\x^< HS^Etzx^7-r >^^-& 

^MT z t^^-c ^ ^ , m I ^ . 2 4\t^m2 2 ^mv^ 

S ^7 /\' - T -5 • 

(0 0 14] ^ft. > cf 2 0 <Dpqm±m\z\tmm 

ffi3ieS@gl55sa. 5sb. Ssc—. 5ha. 5hb. 

5hc-$^r^>mta^6ii2 5$is:tt^. y 
-i^>cf 2 0 <Di^m±.mizi6i>-f^mm^tm^mmnm7 
izu^ t t^\z, cco^^mm^m 7 <D'^:^\t^^mw- 
nm26tu^. ^UT, m^mmmm 7 iz-m<D^^ 

m&imms s a-^EO, ;!i^-P03£ffi!l¥fT®2 6(rj^0 
OS^fflm^SfiSha-'^Er^. y-->>i/2 
0OF^g[!T®(It>[^tK(3^#5fi)cU?^tBt»^SI12 7S:gait 

-5. i:T-^^cotiltft^6i?2 5t2 7tijhT^^t 



3) ¥11-309752 

4 

m t u ^ ^ ^^^^ X m - \z m js.r ^ o 
CO 0 1 5] -yjo^mm^^ 2 5 <D ^i^mmjs.\t:^<D J: 
V \zu^. ^r> < mm^^Yyji^\znL^&im 
^mt^xf^m^'btvftnm^zir 2 s ^m^^o 
^=ir2 8 <Dp^mm^\t±m\^f:immmmmm 7 tfsi 
0 . zcDmmmmnm 7 \z\tm:^{^ ixy^m) ds'v.- 

mmm^^ \ZWL\iff:i'{-A<D X a y h 2 9 —^r^-r^ i: <i: 

2 6ict,[^^{ciatty^^3gc^)XD'v h2 9 -^mr^. 
tixn*yh2 9-^-^^i9&UT^^, -eur, mta^ 

3r28cO#XD-yh29-(ZtiHffi (Uffi-Vffi-W 

ts) ^tst^^)©3o-^^(Hi-r^, ^ti«ii^^ifia3o- 
^ti^nti^^iTi2o' fnTi^^^- 

^5C^-rJ:^tC. ^l<7>Uta®fea^#iS§lfiXn-yhU 
lA^6XD'yKU2tC, ^2C0Uffiiiai^#)iStiXa.y 

hu3;5^^>xn-yhU4ii, m 3 <D u m m m \t 7. 

^. ^fc. ^l(7)Vffi^^^#)gltiXn-yhVl;5^^,X 
□ *yhV2t::, m2COV-mm*»^^JKtiXP'vhV3;5^ 
6Xa.yhV4lC, m3<OVtS®^^#«§ltiXD-yhV 

5A^^xn.y bv6 cfpi;5^o T^n^n^s-reo ^ ^ 

(I, ^10W-ffl®t»T^iKtiXn.yKWl;5^6XD'yh 
W2(3, m2cDW>te^t3j^#iK(SXn^yHW3;!i^^XD 
•y K\V4IC, m3(7)W|g^^^i^|§lttXn^y hW5A^e» 

X n -y h w 6 tif$];5io T-eti^n^m-r^. ssti©^ 

30 <73^tSl^gl52 7t>I^SC#l^-rSo 

coo 1 6] ^®i^gS2t3^^^^®P3^IJ^O|^ 

m\zmfiSiLti/\^i^>^3 5^m^. z.(d/\o > ^ z 
5 <D turnup < \z'i^^ xm:^!^o j^^^tiftm^m 
m\zBf^-r^, ^mi^m2 <D^m\z\tmyjmn s ^-'^ 

fifl[^g#(Ciatt^att^3 6a-3 6f. 3 6 e - ^ ^ 
U\ ^iKii 3 6 a - 3 6 f , 3 6 g ••• (i * -ft 0 
fiJc U ^ /\ ^ > ^/3 5ir«kOiS^0<JC^S8l$h^/75: 

3 6 a •••fiBg:ft^*^lwi^^K$n-Cl^S, d 
niCcfcO. A'^^.v 3 5 congi5±®(i. ®i iKlliBi S 
40 3sa. 3sb. 3sc—. 3ha, 3hb, 3hc — 

^^^^-r ^ ^mm^ 3 7 tu^. com^. 

tt>fl, C©^®iiB?|tfl^3g6<^^:^(S^®lffil¥fT®3 8 
<i:;:cO. ^3i^#IM^M6fd:ia5effl!l/lfl^®7(C, ^1^. ^ 

aif;ffi!i¥fT®3 8(sss<S!i¥fTBi2 6iz-?-n^^n*rrpiT 

^. ^LT. :^iifi{Milfi^®6(C-ei5<;5^3ifjffl!l(Kagl53s 
a-$fiaU. 7i^o^3i?iffl!l5pff®3 8(I^^O(7)^Sb{l!lfiSS 
g|i3'ha-^E-r-5. >'\'>->'>y3 5<0ngI5TS 

tc=bf^*$cmfiJtL;^^fiS^gIi3 9*:iatt^. 
50 Ji T - O ^ fiS S SB 3 7 i: 3 9 i: T ^-t i t^C S * IS^ 
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[00 17] Sfc, "r-i^ > ^ 2 0 <D^m:^m\Z\t±m 

mi^p^ z 6 a - . 3 6 s "'^m<ti'X^mmmm^ 3 s 
m^T 4 2<D\^m^m\t^.mmm^,M 4 3 iiu o , .z<d 

m^m^^m 4 3 iz(i^:^(^D s '^-^^RS^^tclfttt 

m^m 4 3 <Dmyj\t^^m^ffm 4 5 tta Ki . c<^@^ 

m^frW 4 SiZhm^izm^fft^1k<D7.ay h 4 4 ^ 
m-r^. Z<DJ^oU7snyh44-<D^\t~m-V 

42(7)^XD-yh44-lC«Hffl (uffi-vffi-wffi) 
^fiaE#iS4 6"-$^lH]-r^o ^^a^)t94 6-Huffi^ 

m \t a h u 3 t)^ ^ X a y h u 4 \Z . m 3 <D 
^mmHSi^tX a h u 5;5^e>xn-y hu 6 \Z\^tj^-oX ^ 

vl>5^e»XO-yKv2lC, ^2(Dvffl^a^)SatiXn-y 
N V 3 ^ X n h V 4 II , ^3 v ^ f^m^mu 7s u 
-y h V 5i)^^7.Uy H V 6 C Ir] o T ^ tl ^tl ^ [hI T 
-5. ^ 1 (7) wffi^iS#iait X n .y h w 1 75^ e> X 

n'yhw2lC, ^20wtai¥.!a#iBltiXnvbw3/i^e 
XD'yhw4(r, ^3(Owffi^fiS#iBt«XD-yKw5 7!i^ 

«'^ias#«a4 6-{im^^#*si3 o-ir^^uxm^^-c 
9 0^ -To, ;^n-/h4 4--eti-^^rox:^fpjc-r 

^ntictli. ^5tSS^ffi!l<^^®4 3(0;E».$^L^A^, 

m^m^frm 4 s ^n\&\zmj$.^ ^. ^it. T-^^y if 
2 ^ <r^}Hm^n\z^n^\zmiSL\.tim'^^^U4 7 ^15 

tt^, C Olg^, 4 1 <i: 4 7 ti 

i^nm.^f£.^ f^t:'m^^xn-\zmi$.'^ ^ . r ® <t ^ (z , 

6(5 3 7. 3 9 ff^ffiS^^aR 4 1 . 4 7 *D ^ tl T , 

^^^615 2 5. 2 7 lCjt*J<;t- ^I^L^BISt 7^5. 
[0 0 1 8] C<D,fc^ncU-7^-5^a5LO®lf^m51Si 

6. 1 \Z^\^ ^m^^n^^ ^t"^ . 5}ZfT|p2 6. 38 
*itte3i^if^t)S^&«)l;(ii^^© 6 . 7 t^UT^S. 

[0 0 19] sr, ^^fiS^igi4 6-i::SiSiMc^t§^Er 

T120'rot'n/::528ft«acftiu. iv. iw,gp 

im^{E8Jt05i:^<ia4:"rnti, i.u=im-sin 
wt. iv=im*sin(a>t— 2;r/3). iw = 
im - s i n (ajt-4;c/3) C03£Sft^lS!?i^fifttI'5. 
^^iES^)6Sl4 6-(CZ<75j;^7^j:35Scfft^Srtiu. iv. i 
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w75tgftn^C<tlCj;0, ^®I^gf52(7)a^^3 6a (3 
6c, 36e) XZ^-h-^ r> n\zm,%. ^ (04) 
^NS2ttSai4^t^36b (36cl, 36f);5^6.|1Lffi% 

^a54ii::fej75^^®^<DSr©iK-r^sS;5^^^T^. ::: 

<7)iKI^, CtlC>t^j£:UT#iaS'Kt^36a. 36b. 36 

c . 3 6 d "• \z^mm.t^m.n. m-nmii s tc^si-r^, 
c tifs t) 5 -:^<^.l?L a%^S15 4 7 UT ^ r -e^ 

CO 0 2 0] ^®IE^0R4 1 -\Z^':>X^m^U2 iL\Z 
^^n^, S/t, ^iK#JK 4 6 - ll8Sn^3^fiSm5St i 

u. iv, \ ^^mnT^z ii\z^K^ . s^^ffiE#ei4 

6-m:oT^^T^ai^tOiaS^'D$. ^®I^^2C0 
i^tjffift^^T'j:®, %^m\Z\tm,'&.^ 3 6 a-3 6 
^%¥ii^\Z^^^^n\-l. ^BIj^gR 2 <7>ate«^ 3 6 a - 

tl» B = Bm'Cos0<h;'j:-5- 
20 (002 l].fii]^. :^©i^fr:e(52CDai4<^36a-36 f 
IS. ^^iaSEfg^gP 4 1 IC%^ U /ca-s (Nfil&OrSg) 
ic ^^t;^ L T 0r ^ CO fpj II a It $ , /\ v > y 3 5 co ^ 
gR_fcgu (I^aifjffllHS@ai5 3 s a - . 3 h a % ^ f ^ • 
^Jxl^, S5iI^■rJ:^H,5£^^t€g^tiu. iv. iw 
ll^fcO, iaEtt(4^36a (36c. 36e) XZ^^-t 
fiSlg^gIi4 1-llN@;Ji^^L, iaEtt^36b (3 6 

d. 3 6f) lcM[&I-r^^af£^gR4 1-tlSS;5^^^ 

1i^^t36a (36c. 36e) cO®S;rX^tK^^25- 
30 II^itf6l-r^iSte^*:36b(36d.36f)a)©lC'rn 
^nsS;!)«5e^-r^i:i:^)IC, n.^=f- 2 ^ \Z ^ 
^ffii4**=36a (36c. 36e) 0®&iy:^fiB%^^ 
41-II^rSl-r'5ai4^36b (36d. 36f)OS 

ii-tn-e^nNS;it^^-r-5, 
(0 0 2 21 $eii:ir^0<jtc5E^nt^, S4ii^-rj:^ 
ti, is^a^^eis 4 1 <7) N^;5^ e» u /ii^smo (.^^) 

ate^*: 3 6 a (7) S S (fid®) zJ^ 6 S5 IC ji A T ^ • 
^UT. ai4#: 3 6 a CDF^ei^lIiiA U/na^^ li. Sfe 
ft:36 a<^>NS (Jt©) ;5^e>mttl^ai52 SiCiiAU, € 
40 t8^gl52 5<Of^gi5*^:^rRjDstlrt^oTiSO,ate<l^3 
6b(0SM (±©) hn^\zmX't ^ . aii^*^3 6b 
<7)f*}6i5lIitAU7^a^<I>li, a^^3 6bONS (ffl 
®) ;5^^#afS^gi54 ICDS^fCiiA-r^. 04lt£® 

LTl.^-5?!i^. :&®<7)^a%^^4 7i:T®<Ofata^^>2 
7<DBg^-Ctf^i;-e^-5. CltO^fc^lI, 'J-7t-:5'g|5 
LTIi. ^fiSg|5*^fi)tT^5i^a%^gi54 1. 4 7tS^t 
t^36a"-. $<=>II^afe»^j5li2 5. 2 7tcJ:O0TS^5fiS 

50 [0023] m^^Sfi25"tI*5(t^iEfia^'?*a 
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mmm (nm^f-mm) i u. iv. iw, hp-^. im* 

m^<0 t.'TtWt. lU^Im-sincDt. IV 

= Im - s in (wt-2;r/3) , IW=Im - s i 
n (a>t-47r/3) timtl^. €^^#IS30"*Ji^ 

a#)IS4 6 LT^^^IT**! 9 0 ' & IB At it ^ T 

t^ia^^ita 3 0 - A^m^^^T 9 0 ' -er^rnt/j:^ 
^ fis # ita 4 6 - ti # -r ^ c 1 T ^ , 1 o o ^ > /\' 
^icfi, ^&i^i^\zmi)mmm<Di^m^wij^tstif . mm 

^m^m4 6 -t^si^^iK s 0 -T^^i^iiffi i 
% J: ^ \zmmm \z%i\ ^ \zmM^tix^^n\t. > 

(0 0 2 5] tc^x. 2 (Dtn^izin^mmmu 

3sa-$KT'5ttt)tC, @^^t^Sl?40itrg[itC^i^liM 

mmm 6 izM ^m^m mmm 7 com^m 
{t^^m 7 iz-^cDm^mmm^ s s a -^rKuyttae). 
^©1^052 (3^mmmm3 sa •") tm^^^m^ (@ 
^ ffiq s g(! 5 s a ) m\z\t. m 7 iZ7v:r^^ u^mfi 

mi^m 2 \z^±-r ^ o un. mm, \zm ^mm±\zii\f^x 

o^z. m:fj\^D s \zMLx^mi^^2 izmm^^4 
m^xM^^-^ti\tx\^^A^. ^mi^m 2 (Di^^mmmxf}^ 
mr € X ^ m \z fj. ^ u 1 1 h iz . -^omfi f <Dmm 

[0 0 2 6] mm iz id f,f ^ ^ r - m L \z m ^ 
^mm^m I x\t. 3mi^m2 tm^{^^4mizii^mm 

-/md t^m^mx t<Dm\z\t, if^mmmx/)^^ y ^ 

g d ct 0 t>>: ^ t w ^ iry3it>'^X> d) t^h^ 

<Dx. y :f^d j:o h&^^ii^m^mx^m^x^ ^ 
t thiz. mi&^m<DiS:ntmfiF yi<D^^^m^rro 

Z tfJ^X^ ^ . 

CO 0 2 7] gI8ii. m 7 iZifir^yjmD s iZ^^t LXW' 
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^i^n^ 2 t^^i^^ 4 ^ mmmxMi^^ ^ ^ ^ 
m}&m\z^.^o^T=e-^^L<D^o\zm^m6. 

iz^r ^^l■rfm^^r ^ m^^iz^if ^ ^^Wim^x tm 
:hFx<Dm^^^^r^i3imx$>^. msti^^m^^^ysi^ 
^ \z . um^m 2±w\ ^ 4 A^mm\zm^ ^ o mmm 
(Dm-^^zit.. ii^mmmx^^)kt <.fs,^\zu^ xmii f x 
\tmnr^. ^ft. 'i^^<D v =-7 ^-^ (Dm^^^z^t. m 
mmmx t\tMm^.izmii F X \t~mx ^ ^ . ztwzM 

6. 7^^r^m't\z\t, i^wimmx^<±^ Ku^xh 
Ais^mmm(Dm^\zit-<x m:h F x (D^'p^^'pti < . m 
F xit^mmmx\znvxm'^t}uzn'pr ^ t th 

\Z. mflFx<D:k^^h^<StM<7>^J ZL7 ^-^7^0t)+5> 

^\z^^xm.^M<T>\%ot^'^m'^mxt'^x^^^t^^x^ 
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a. K s \z^r ^^'h(r> y ^ - \^ n y ^ uma^rrfon^ . 
Lti/)^z>x. ^EE^mxit^mmmi&m 3 s a - tm^ 
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-r5g«1«^ffll'^^c:®14©^|gP7 2f. 7 2r§rieia:-rs 
t <h t> , /\ •:7 > y 3 5 (73 ® ^ ^ ^ S5 7 1 f , 
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